The paper gives an extension of results on the launching efficiency of surface waves obtained in a previous paper.
(1) INTRODUCTION In an earlier paper the excitation of surface waves was discussed. The surface-wave launching efficiency of a 'chopped surface-wave' aperture distribution was considered and plotted as a function of aperture height for a particular value of decay constant k u namely k x = 0-5k.
The purpose of the paper is to extend the previous results to other values of k x , and to present formulae by means of which this extension can be carried out more easily than by the method of numerical integration previously employed.
The opportunity is taken to show that integration of the Poynting vector over the aperture plane itself can conveniently be used in the derivation of the formulae needed if we use a different path of integration from the usual Sommerfeld contour.
(2) CALCULATION OF APERTURE MAGNETIC FIELD In a previous paper, 1 the following two formulae were derived for the magnetic field H z at the point (x, y) produced by a voltage V across a narrow slot in a perfectly conducting vertical screen, the slot being situated at a height h above a corrugated guiding surface:
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or H zl = Vf(h, y) for 0 < y < h where -GO
As shown elsewhere, 1 it is possible to generalize eqns.
(1) and (2) to apply to any specified vertically polarized aperture distribution, by regarding the aperture electric field as being produced by a continuous distribution of 'slots' each with the appropriate exciting voltage. Mathematically speaking, we regard eqns. (1) and (2) as giving Green's function for the problem.
P(x.y) For the case of a 'chopped surface-wave' aperture distribution we therefore put, in the notation of Fig. 1 ,
To find the field at a height y less than h we must bear in mind that for the 'slots' below y eqn. (1) must be used and for the 'slots' above y eqn. (2) must be used.
Thus, the total magnetic field H z at the point (x, y) due to the aperture distribution specified by eqns. (4) is given by
Substituting eqns. (4) in (1) and (2) and integrating with respect to h as indicated in eqn. (5), we get 
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The first integral in eqn. (6) could be evaluated by complex integration, but it is simpler to proceed as follows. When H -co, the field to the right of the aperture plane is a pure surface wave, and
The second term in eqn. (6) 
and integrate with respect to y from O to H. Assuming that it is permissible to reverse the order of integration, the integration with respect to y can be carried through for the second term in eqn. (10) as well as for the first. If we write k COS iff -COS cf> rdP
• (13) it is easily verified that
Since this integral is independent of H we have in general
The integration of E o e~k i yH' z with respect to y can then be carried out by parts as follows:
Using eqns. (10), (13), (14) and (15) the total power flow through We now apply the method of contour integration to evaluate t h e a P e r t u r e 0<y<His found to be the integral in eqn. (9).
2 )(j3 2 -$ dp . (16) The first term of eqn. (16) For the present purpose the contour shown in Fig. 2 is more convenient than that used in the previous paper, for the branch-cut contribution is now divided into two parts which give separately the active and reactive components of H z . The active part of H z is found from the integration along DE and FG; the integration along CD and GH would yield the reactive part, which is not needed. The pole at j8j gives a contribution to the surface-wave field. The active part H' z of H z in the aperture plane (x = 0) is then given by 
£?£A* • (IT)
An infinite-series representation of the integral in eqn. (17) is obtained in Section 7, and hence for the ratio of radiated power in the surface wave we find I?
In the limiting case 2kH -> oo this reduces to 
in our notation, and the corresponding result for PRJPS can be written (3) POWER FLOW To calculate the power flowing through the aperture, we must multiply H z , as given by eqn. (10), by
The discrepancy between Rich's result and the results given here have been discussed previously 3 for the special case k x \k -0-5, but it is interesting to see that the present results do not agree with Rich's even if kjk -+ 0. Rich relates his launching efficiency to the power carried by the incident plane wave rather than to the power flow through the aperture, and in Rich's view this accounts for the discrepancy in the case kjk = 0-5. However, even bearing in mind the different definition, it seems unlikely that the launching efficiency as defined by Rich would be independent of k x jk for a given k x H.
(4) LAUNCHING EFFICIENCY The launching efficiency 17 can easily be evaluated if P R fPs is known. We have 1
In Fig. 3, 7 ] is plotted as a function of k x H. It will be noticed that the curve for k x fk = Q (kH -> 00) apparently sets an approximate lower limit to the launching efficiency. (5) CONCLUSIONS Curves for the launching efficiency of a 'chopped surfacewave' aperture distribution have been obtained, and it is shown that, for all values of k x jk, usefully high launching efficiencies are obtainable when the aperture height H is large enough to make k Proceedings I.E.E., Monograph No. 93 R, February, 1954 (101 Part IV, p. 225) . (2) RICH, G. J.: 'The Launching of a Plane Surface Wave ', ibid., Paper No. 1783 R, March, 1955 First note that J 0 (X) ~ X~l for large X so J 0 (X) -+ 0 as X-> oo. The same result holds for J2m(X) for any finite m in the series in eqn. (25), provided that X > 2m, but we must first consider X large but finite, and then carry out the summation to infinite value of m. It is not immediately obvious that letting X -> oo will make the infinite series vanish, since we know that + 2 m = l = 1 for any X.
The proof depends on the fact that (fi x -k x )Jk < 1 for all values of k x jk.
We first select a large value M for m such that
The contribution to the summation from terms for which m > M can then be made as small as desired by taking M sufficiently large. Provided that we then choose X > M, the previously used argument based on the asymptotic representation of J 2ni (X) can be employed for terms for which m < M, and the result of eqn. (26) follows. An alternative argument making eqn. (26) plausible depends on the fact that eqn. (23) has an integral which is rapidly oscillatory, so that the integral would be expected to tend to zero as kH tended to infinity.
